: Multinomial deviance as a function of the regularization parameter lambda for 10-fold cross-validation on the samples in the discovery datasets. Points correspond to the mean, error bars correspond to the standard deviation. The blue dashed line marks the value of lambda at which the multinomial deviance is at a minimum. The optimum values of lambda for leave-one-study-out ( Figure 3 ) and 10-fold are very similar, indicating that the resulting classifiers and performance on validation datasets would also be very similar. At the optimum value of lambda, however, 10-fold cross-validation gives an overly optimistic value for the multinomial deviance.Supplementary Table S2 : Confusion matrix (based on leave-one-study-out cross-validation) for elastic net multinomial classifier at optimal value of regularization parameter. Rows correspond to the true class, columns correspond to the predicted class.
CHGA (1113) INSM1 (3642) SPRR1A (6698) SCG2 (7857) KRT13 (3860) KRT5 (3852) FGF9 (2254) S100A10 (6281) CLDN3 (1365) SFTPC (6440) S100P (6286) MSLN (10232) PLA2G4A (5321) IFI27 (3429) MMP11 (4320) CPS1 (1373) CCND1 (595) DPP4 (1803) CEACAM6 (4680) CRLF1 (9244) MUC1 (4582) SPINK1 (6690) TM4SF1 (4071) SLC16A3 (9123) CHGB (1114) TFF3 (7033) CPE (1363) DMBT1 (1755) AKR1C3 (8644) S100A8 (6279) AKR1B10 (57016) FGG (2266) RPS4Y1 (6192) SOX2 (6657) S100A2 (6273) DSG3 (1830) SERPINA3 (12) PYGL (5836) ADM (133) Figure S3 : Expression of genes in the multinomial classifier in samples from the discovery datasets. Expression values of each gene were standardized to mean 0 and standard deviation 1. Standardized expression values greater than 3 were set to 3, and values less than -3 were set to -3. Each row is a gene (Entrez Gene ID in parentheses), each column is a sample. The order of genes is the same as in Figure 2 . Within each subtype, samples were ordered by hierarchical clustering. AD  361  15  6  2  SQ  27 202  2  1  SCLC  2  0  23  0  CAR  1  0  1  11   Supplementary Table S3 : Confusion matrix on validation datasets for elastic net multinomial classifier trained on all discovery datasets. The value of the regularization parameter was determined by leave-one-study-out cross-validation. Rows correspond to the true class, columns correspond to the predicted class. Figure S4 : Multinomial deviance as a function of the regularization parameter lambda for leave-one-study-out cross-validation, with and without patient sex, age, and smoking status. (6700) KIF1A ( Figure S5 : Coefficients for multinomial classifier trained on the five datasets whose samples had corresponding patient sex, age, and smoking status. Patient variables and all genes were included. The regularization parameter used to train the model was the optimal one based on leave-one-study-out cross-validation. Hedges' g between males and females Gene Supplementary Figure S6 : Standardized difference of normalized expression between males and females, using Hedges' g, for each gene on the Y chromosome whose expression was measured on each of the five datasets shown in Figure 7 . (5321) CFB (629) TESC (54997) S100A4 (6275) CXCL2 (2920) TIMP1 (7076) PGC (5225) Figure S7 : Coefficients for multinomial classifier trained on the five datasets whose samples had patient sex, age, and smoking status. Patient variables were included, genes on the Y chromosome were excluded. The regularization parameter used to train the model was the optimal one based on leave-one-study-out cross-validation.
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